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CLAIMS ^ 

[aaim\^] By irradiating a particle beam in a vacuum at the object which should be activated In the 
approach of activating this object, the tray carrying two or more said objects is put on the location where 
said particle beam is irradiated. Feedback control of said beam voltage and/or beam current is carried 
out by carrying out flow regulation of the gas based on the beam voltage and/or the beam current of said 
beam, and supplying the source of a particle beam. The activation approach charactenzed by irradiating 
said particle beam at the object on said tray from this source of a particle beam. 
[Claim 2] By irradiating a particle beam in a vacuum at the object which should be activated In the 
approach of activating this object, the tray or the tray by which ceramic coating was earned out of the 
product made from the ceramics which carried two or more said objects is put on the location where said 
particle beam is irradiated. Feedback control of said beam voltage and/or beam current is earned out by 
carrying out flow regulation of the gas based on the beam voltage and/or the beam current of said beam, 
and supplying the source of a particle beam. The actiyation approach characterized by uradiatmg said 
particle beam at the object on said tray from this source of a particle beam. 
[Claim 3] By irradiating a particle beam in a vacuum at the object which should be activated In the 
approach of activating this object, the tray or the tray by which ceramic coating was carried out of the 
product made from the ceramics which carried two or more said objects is put on the location where said 
particle beam is irradiated. The activation approach which controls said beam voltage and/or beam 
current and is characterized by irradiating said particle beam at the object on said tray from this source 
of a particle beam by carrying out flow regulation of the gas and supplying the source of a particle beam. 

[Claim 4] It is the activation approach characterized by supplying said gas to said source of a particle 
beam through a gas purification machine in claims 1 , 2, or 3 . 

[Claim 5] The activation approach characterized by installing the source of a particle beam in the 
location where the projection to the direction of a vertical of all the holes for beam injection of said 
source of a particle beam does not lap with an object in claims 1 , 2, or 3. 

[Claim 6] It is the activation approach characterized by said beam being ATOMUBI-MU or a saddle 
field mold ion beam in claims 1,2, or 3. j u- . 

[Claim 7] The equipment internal surface which the equipment internal surface located above said object 
heats in claims 1, 2, or 3, and is located downward is the activation approach charactenzed by cooling. 
[Claim 8] The activation approach characterized by changing the path and/or anangement spacing of the 
hole where said particle beam is injected in claims 1, 2, or 3 according to the center position of a hole. 
[Claim 91 The activation approach characterized by facing exhausting the inside of activation equipment 
to a vacuum, and perfonning exhaust air of a viscous flow field through said source of a particle beam m 

claims 1, 2, or 3. . 

[Claim 10] The activation approach characterized by for said objects being semi-conductor components 

or an insulator, and said particle beam being an atom beam in claims 1 , 2, or 3. 

[Claim 1 1] Activation equipment characterized by coming to have the tray which may cany two or more 
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objects the source of a partic^am which this tray places and irradiates a^cle beam at a base and 
said tray the gas purification machine which purifies the gas supplied to this source of a particle beam, 
the cont^l unit which carries out feedback control of beam voltage and/or the beam current by quantity- 
of-gas-flow adjustment, and the quantity-of-gas-flow regulator attached to this control unit 
[Claim 12] Activation equipment characterized by coming to have the source of a particle beam which 
two or more objects may be carried, and the tray made from the ceramics or the tray by which ceramic 
coating was carried out, and this tray place, and irradiates a particle beam at a base and said tray the gas 
purification machine which purifies the gas supplied to this source of a particle beam, the control umt 
which carries out feedback control of beam voltage and/or the beam current by quantity-of-gas-flow 
adjustment, and the quantity-of-gas-flow regulator attached to this control umt 
rClaim 13] Activation equipment characterized by coming to have the source of a particle beam which 
two or more objects may be carried, and the tray made from the ceramics or the tray by which ceramic 
coating was carried out, and this tray place, and irradiates a particle beam at a base and said tray, the gas 
purification machine which purifies the gas supplied to this source of a particle beam, and the control 
unit which controls beam voltage and/or the beam current by quantity-of-gas-flow adjustment. 
[Claim 14] Activation equipment characterized by having a heater for heating the equipment internal 
surface located above said object in claims 11,12, or 13, and a cooler style for cooling the equipment 
internal surface located downward. 

[Claim 15] It is activation equipment characterized by establishing the exhaust port where said source ot 
a particle beam exhausts the inside of the source of a beam in claims 1 1, 12, or 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable activation approach for activation of the 
bill-of-materials side which started the activation approach and its equipment, especially consisted of a 
metal, a semi-conductor, ceramics, glass, etc., and its equipment. 
[0002] 

[Description of the Prior Art] The activation approach using a particle beam as the activation 
approaches, such as a metal, a semi-conductor, ceramics, and glass, is widely learned from the former. 
In activation by the particle beam, according to the sputtering effectiveness of a particle beam, moisture, 
fats and oils, etc. adhering to tiie oxide film formed on the surface of the object or a front face are 
removed, and activation is performed. 

[0003] There are the approach and equipment which are indicated by a U.S. Pat. No. 427493 
specification and JP,59-150534,A as the activation approach by the particle beam and equipment. 
[0004] Moreover, there is a technique JP,62-8525,A, JP,62-86727,A, and given m JP,1-168881,A as a 
conventional technique which is going to carry out surface treatment in a certain feedback control. 
[0005] 

[Problem(s) to be Solved by the Invention] By the approach indicated by a U.S. Pat. No. 427493 
specification and JP,59- 150534, A, it was not taken into consideration about activating two or more 
objects to coincidence, but the maintenance approach of an object was unsolved. Moreover, when an 
object was placed horizontally, the contamination particle generated in the source of a beam may have 
fallen, and the object may have been polluted. Furthermore, it was difficult to stabilize a particle beam 
current and beam voltage. 

[0006] Moreover, it was not taken into consideration about the purity of the gas introduced to the source 
of a beam, but the impurity in gas may have polluted the object. Since the temperature in equipment was 
not controlled, the affix may have accumulated on the front face in the equipment located above an 
object, it may have dropped out, and tfie object may have been polluted. Since the exhaust air in the 
source of a particle beam was performed through the hole for beam injection established in the grid, the 
affix and resultant in the source of a beam were sucked out at the time of exhaust air, and the problem of 
polluting the inside of an object or equipment also had them. 

[0007] Each technique JP,62-8525,A, JP,62-86727,A, and given in JP,1-168881,A carries out capacity 
control, does not control beam voltage and the beam current, and controls the amount of beams 
(consistency). Although these techniques use the ion beam, if adapted for ATOMUBI-MU, for example, 
an electrical potential difference and the depth driven into a front face that it is easy to generate the 
damage of the object by the current cannot be controlled, but it changes, and a deep blemish may occur. 
[0008] It is necessary to control excess gas (more than [ initial complement ]) beforehand to control the 
amount of beams (consistency), and to supply the source of a beam. So, the ambient pressure force 
cannot but become high. There is a limitation in as a result gathering etching effectiveness. 
[0009] The purpose of the activation approach of this invention is to offer the approach of activating an 
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object front face with fixed beam voltage and a current, without hardly producing contamination by the 
particle beam which originates an object in the tray which carried it and which is polluted and irradiated. 

[0010] The purpose of the activation equipment of this invention is to offer the equipment which 
activates an object front face in fixed beam voltage and the beam current, without hardly producing 
contamination by the particle beam which originates an object in the tray which carried it and which is 
polluted and irradiated. 

^e^s for Solving the Problem] The purpose of the above-mentioned activation approach purifies the 
gas supplied to the source of a particle beam as a thing in which two or more desirable objects are made 
to carry using the product made from the ceramics, or the metal tray by which ceramic coating was 
carried out with a gas purification vessel, and is attained by supplying gas to the source of a particle 
beam through the quantity-of-gas-flow regulator in which feedback control was fiirther carried out by 
beam voltage and/or the beam current. . . 

[0012] the product made from the ceramics in which the purpose of the above-mentioned activation 
equipment makes two or more desirable objects carry ~ or ~ or it is attained by constituting activation 
equipment using the metal tray by which ceramic coating was carried out, the gas purification machine 
which purifies the gas supplied to the source of a particle beam, and the flow regulator of the gas by 
which feedback control was carried out in beam voltage or the beam current. 
[0013] By invention of the 1st this application putting the tray carrying two or more objects on the 
location where a particle beam is irradiated, carrying out flow regulation of the gas based on the beam 
voltage and/or the beam current of a beam, and supplying the source of a particle beam, feedback 
control of beam voltage and/or the beam current is carried out, and it is characterized by irradiating a 
particle beam at the object on a tray from the source of a particle beam. 

[0014] By invention of the 2nd this application putting the tray or the tray by which ceramic coating was 
carried out of the product made from the ceramics which carried two or more objects on the location 
where a particle beam is irradiated, carrying out flow regulation of the gas based on the beam volt^e 
and/or the beam current of a beam, and supplying the source of a particle beam, feedback control of 
beam voltage and/or the beam current is carried out, and it is characterized by irradiating a particle beam 
at the object on a tray from the source of a particle beam. 

[0015] By invention of the 3rd this application putting the tray or the tray by which ceramic coating was 
carried out of the product made from the ceramics which carried two or more objects on the location 
where a particle beam is irradiated, carrying out flow regulation of the gas, and supplying the source of a 
particle beam, beam voltage and/or the beam current are controlled and it is characterized by irradiating 
a particle beam at the object on a tray from the source of a particle beam. 

[0016] It is characterized by invention of tiie 4th this application coming to have the tray which may 
carry two or more objects, the source of a particle beam which the tray places and irradiates a particle 
beam at a base and a tray, the gas purification machine which purifies the gas supplied to the source of a 
particle beam, the control unit which carries out feedback control of beam voltage and/or the beam 
current by quantity-of-gas-flow adjustment, and the quantity-of-gas-flow regulator attached to a control 
unit. 

[0017] It is characterized by invention of the 5th this application coming to have the source of a particle 
beam which two or more objects may be carried, and the tray made from the ceramics or the tray by 
which ceramic coating was carried out, and a tray place, and irradiates a particle beam at a base and a 
tray, the gas purification machine which purifies the gas supplied to the source of a particle beam, the 
control unit which carries out feedback control of beam voltage and/or the beam current by quantity-of- 
gas-flow adjustment, and the quantity-of-gas-flow regulator attached to a control unit. 
[0018] It is characterized by invention of the 6th this application coming to have the source of a particle 
beam which two or more objects may be carried, and the tray made from the ceramics or the tray by 
which ceramic coating was carried out, and a tray place, and irradiates a particle beam at a base and a 
tray, the gas purification machine which purifies the gas supplied to the source of a particle beam, and 
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the control unit which controlsbeam voltage and/or the beam cvirrent by quantity-of-gas-flow 

adjustment. , . -c *■ 

[0019] As for gas, it is desirable to supply the source of a particle beam through a gas puntication 
machine. As for the source of a particle beam, it is desirable to install in the location where the 
projection to the direction of a vertical of all the holes for beam injection of the source of a particle beam 
does not lap with an object. Thus, by mstalling the source of a particle beam, also when the 
contamination which adhered in the source of a particle beam is omitted, an object front face can be 
activated, without polluting the inside of equipment, and an object. 

[0020] As for the source of a particle beam, it is desirable to establish the exhaust port which exhausts 
the inside of the source of a beam. Thus, by preparing, the source of a particle beam which does not 
pollute the inside of equipment and an object at the time of the evacuation of a viscous flow field even if 
the affix and resultant in the source of a beam are omitted can be offered. 
[0021] As for a beam, it is desirable that they are ATOMUBI-MU or a saddle field mold ion beam. 
When objects are semi-conductor components or an insulator and a particle beam is an atom beam, it 
can be activated without giving an electric damage to semi-conductor components. In addition, a saddle 
field mold ion beam is the thing of the type which pulls out a beam, there being an anode plate and 
cathode and applying electric field among two poles. 

[0022] As for the equipment internal surface which the equipment internal surface located above the 
object inside the activation equipment by the particle beam heats, and is located downward, cooling is 
desirable. As for equipment, for the reason, it is desirable to have a heater for heating the equipment 
internal surface located above an object and a cooler style for cooling the equipment internal surface 
located downward. Thus, if constituted, the affix and resultant which were omitted from the wall of the 
equipment which performs activation by the particle beam can activate an object front face, without 

polluting an object. . • u 

[0023] It is desirable to change the path and/or arrangement spacing of a hole which are formed in the 
grid by which a particle beam is injected according to the center position of a hole. Thereby, two or 
more objects are activable to homogeneity at once with a particle beam. 

[0024] It is desirable to face to exhaust the inside of activation equipment to a vacuum, and to perform 
exhaust air of a viscous flow field through said source of a particle beam. In case evacuation of the 
inside of the activation equipment by the particle beam is carried out, by performing exhaust air of a 
viscous flow field through the source of a particle beam, the affix and resultant which are omitted from 
the inside of the source of a particle beam at the time of exhaust air of the viscous flow field in 
equipment can activate an object front face, without polluting an object. 
[0025] 

[Function] Although sputtering of the component of the tray which carries two or more objects, or a tray 
surface layer is carried out and it adheres to an object, generally the ceramics (for example, AIN, 
aluminum2 03, SiC, Si3N4, SiAlON, Zr02) used as a tray or a tray surface layer by this invention has a 
small sputtering yield as compared with a metal, glass, etc., and there are also few amounts of the affix 
which sputtering is carried out as a result and adheres to an object. 

[0026] Furthermore, since the affix is an insulator, even when components, an insulating material, etc. 
which are used for the application which delivers and receives the electrical signal of a semi-conductor 
product etc. are activated, it does not have that a signal line and an electrode have a short affix resulting 
from a tray, or causing degradation of insulation resistance. 

[0027] By purifying the gas supplied to the source of a particle beam with a gas purification vessel, it 
becomes possible to hold without adhesion or front faces, and impurities, such as the organic substance 
which reacts, a steam, oxygen, a carbon monoxide, and a carbon dioxide, decreasing in number on the 
surface of an object, and making the activated front face resoil. 

[0028] Generally it depends for beam voltage or the beam current on the capacity supplied to the source 
of a particle beam. Therefore, by supplying gas to a particle beam through the quantity-of-gas-flow 
regulator which performed feedback control accordmg to beam voltage or the beam current, it is 
activable, maintaining at the value aiming at the beam current and beam voltage. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



3/22/2005 



1 



JP,329i737,B [DETAILED DESCRIPTION] 



Page 4 of 9 



[0029] The feedback control ofmis invention means deltaV Controlling a quantity-of-gas-flow regulator 
to detect beam voltage or the beam current, to change difference deltaV with the set point of beam 
voltage or a current into control signal deltaS according to the suitable Phi-DOBAKKU gain G, and to 
approach with deltaS here. Thereby, a beam exposure can be carried out with fixed beam voltage or a 
fixed current. 

[0030] When this invention person inquires, if this control is not performed, beam voltage v^U change 
during a beam exposure. If an electrical potential difference increases, and destruction of a component 
will be caused and it will decrease, it will not fully activate. Therefore, it resulted in the conclusion that 
it is desirable to always maintain at the optimal electrical potential difference by feedback control. 
[003 1] Since there is no convection current of gas in a vacuum, the affix and resultant in the source of a 
beam which falls through a beam injection hole fall in the direction of a vertical. Therefore, the falling 
object from the hole for beam injection does not pollute an object by installing the source of a beam in 
the location where the projection to the direction of a vertical of all the holes for beam injection does not 
lap with an object. 

[0032] Components, such as an object by which sputtering was carried out in the sputtering operation of 
a particle beam, a tray, and an equipment wall, are deposited on the part by which the particle beam of 
an equipment internal surface is not mainly irradiated. The rate of sedimentation becomes slow, so that 
this rate of sedimentation has high temperature depending on temperature. 

[0033] As a result, there is so little alimentation after fixed time amount that temperature is high. Since a 
deposit will exfoliate, it will fall and contamination of an object will be caused if it becomes so thick 
that there is alimentation, it is possible to take long spacing which can heat the interior of equipment 
located above an object, can collect deposits preferentially below an object by cooling the interior of 
equipment located downward, and cleans the inside of equipment. 

[0034] Since the consistency of a beam serves as superposition of a beam injected from each hole, it can 
be made into the value aiming at the beam consistency of the specific part of an exposure field by giving 
distribution to the diameter of the hole for beam injection formed in the grid, and arrangement. 
[0035] Since contamination particles, such as an affix, a resultant, etc. which are generated in the source 
of a particle beam by performing evacuation in the equipment in a viscous flow field through the source 
of a particle beam since a minute contamination particle is got and moved to gaseous flow, do not move 
into equipment, the inside of equipment and an object are not polluted with a viscous flow field. 
[0036] Since an atom beam is a beam of a particle without a charge, also when semi-conductor 
components are irradiated, it does not have destmction of the circuit element by the charge up of a 
charge. Moreover, also when an insulator is irradiated, it can be activated by a beam not being opposed 
by the charge up. In addition, this invention can be diverted also to an ion beam. 
[0037] Furthermore, a beam exposure is possible for ATOMUBI-MU by the necessary minimum 
ambient pressure force (for example, 10~4torr base). This is because the gas of only a complement can 
be supplied. If there are many amounts of distributed gas, the ambient pressure force will become high, 
and if there are few amounts of distributed gas conversely, the ambient pressure force will become low. 
If a pressure can be made low and it can bring close to a vacuum, activation effectiveness and etching 
effectiveness become high, that is, it can etch well. It is because there are few probabilities for beams to 
be scattered about by the gas molecule in an ambient atmosphere, and, naturally the probability for a 
beam to collide effectively therefore becomes high. 

[0038] In the case of the conductor insulated from the ground, a different point from ATOMUBI-MU in 
activation by the ion beam is in a point with required giving an electron to an object using the source of 
an electron ray for the purpose of neutralizing tiie charge up of the charge by ion, when an object is an 
insulator. Even if that which an object is easy to be destroyed with charges, such as LSI in which C- 
MOS transistor was formed, neutralizes a charge with an electron ray, it may be unable to prevent 
destruction. 

[0039] Since the sputtering yield is small, the component of the product made from the ceramics which 

carries an object, or the tray surface layer by which ceramic coating was carried out has polluting 

[ little ] an object with the component of the tray by which sputtering was carried out, or a tray surface 
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layer. Moreover, the ceramics causes neither short-circuit nor degradation onhe insulation resistance of 
an insulator, also when the case where an electrode etc. is shown in an object front face, and an object 
are insulators, since it is an insulator. „ . ^ • u r 

[0040] In addition, the reason for having used the metal for the tray conventionally is that m the case ot 
the ion beam it needed to make it into the conductive ingredient in order to prevent the charge up. 
However, this invention does not bar use of an ion beam. 

[0041] Moreover, since impurity gas, such as the organic substance which a gas purification machine 
purifies the gas supplied to the source of a particle beam, and causes contamination of an object, a 
steam, oxygen, a carbon monoxide, and a carbon dioxide, is removed, it can prevent resoiling the 
activated object front face. , . « , , u - u f i, 

[0042] By supplying gas to the source of a particle beam through the flow regulator by which feedback 
control was carried out according to beam voltage or the beam current, beam voltage and the beam 
current are controllable to the target value. 

[0043] Since the deposits which originate in sputtering by particle beams, such as an object, a tray, and 
an equipment wall, by heating the part located above the object in equipment, and cooling the part 
located downward gather preferentially below an object, it is possible to take long spacing which cleans 
the inside of equipment. u * 

[0044] Since the contamination particle generated in the source of a beam by establishing the exhaust 
port which exhausts the inside of the source of a beam can be exhausted with the gas in the source of a 
beam, neither equipment nor an object is polluted with a contamination particle. 

[0045] , ^ • 

[Example] Hereafter, the activation approach of this invention and the example of equipment are 
explained according to a drawing. The activation equipment (example by which two or more solder balls 
were formed on Si chip) of an LSI chip with which two or more solder bumps were formed is explained 
using drawing 1 . 

[0046] LSI chip 10 (for example, 4x4=16 piece) in which solder bump lOA [ two or more (for example, 
528 pieces) ] was formed is put on the tray 1 1 (for example, 90cm[ made from AIN ] x 90cm) made 
from the ceramics. It arranges on the rotation stage 12 in the vacuum housing 1 5 equipped with the atom 
source 1 through the door 17, and the inside of equipment is rough-lengthened to 10~lPa with the 
evacuation pump which is not illustrated through the exhaust port 8 established in the atom source 1, 

and bulb 8A. . . • . u 

[0047] Next, the inside of equipment is exhausted to 10~4Pa using the evacuation pump which changes 
an exhaust air system and is not illustrated from an exhaust port 16. 

[0048] Then, the quantity-of-gas-flow regulator 5 in which feedback control was carried out by beam 
voltage in the super-high grade Ar gas (H20 in Ar gas is 100 or less ppb and dew-point 203K or less) 
which removed a part for moisture and fats and oils, oxygen, the carbon monoxide, and the carbon 
dioxide physically and chemically through the gas purification machine 18 is supplied to the atom 
source 1 through through, a bulb 6, and gas installation Rhine 7. 

[0049] An electrical potential difference is applied according to the atom source power source 4 through 
high-tension-cable 4A between the anode plate 2 in the atom source 1 , and cathode 3 after an 
appropriate time, and the atom beam 9 is made to inject from the hole which was made to produce cold 
cathode discharge and was established in cathode 3. Since the quantity-of-gas-flow regulator 5 is 
connected with the atom source power source 4 by signal-line 4B and Ar quantity of gas flow is adjusted 
in response to feedback of an electrical potential difference, it can be stabilized on a predetermined 
electrical potential difference, and a beam can be generated. 

[0050] And Ar atom beam 9 generated from the atom source 1 is irradiated for 2 minutes at said LSI 
chip 10. In addition, since Ar atom beam 9 is irradiated at homogeneity, power is given from the outside 
of a vacuum with the rotation installation machine 14 and a revolving shaft 13, and the rotation stage 12 

is rotated. „ _r 

[0051] It is the guard plate formed in it as was not equivalent to the direct chamber wall surface, and 
spatter phosphorus gouy-RUDO is small, for example, the beam constitutes 15A from alummum203 
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fo0521 The heater 19 is wound around the part higher than LSI chip 10 of the outer wall of activation 
equipment, and it is heated. The part lower than LSI chip 10 is cooled with the water-cooled pipe 20 for 
cooling Since the particle in which sputtering was carried out by the atom beam 1 adheres with Uie 
priority to the equipment wall below LSI chip 10 by this heating and cooling, long spacing which cleans 
the inside ofequipment can be taken. .v. a iu 

[0053] Moreover, since projection of the direction of a vertical of the hole established in cathode 3 has 
arranged the atom source 1 in the location which does not lap with LSI chip 10, the contamination which 
falls from the hole established in cathode 3 does not pollute LSI chip 10. 

[0054] According to the experiment of this invention person, having set applied voltage to the atom 
source 1 to 1 .OkV, having set distance of 300mA, cathode 3, and LSI chip 10 to 230mm for the current, 
and passing Ar gas, by irradiating for 2 minutes under the pressure of about 1x1 0-1 Pa, about lOnm of 
oxide films currently formed in solder bump lOA could be removed, and activation was fully performed. 

[0055] Moreover, since the atom beam 9 was a particle beam which does not wait for a charge, the 
charge up was not caused in LSI chip 10, and damages, such as destruction of a circuit element and a 
depression, were not accepted, either. , u u n • 

[0056] In addition, although this example explained activation of the LSI chip in which the solder ball is 
formed, activation of the substrate for mounting an LSI chip, ceramic components, metal components. Si 
wafer, etc. can completely be performed similarly. ■ i i v. u 

[0057] When objects are good conductors, such as a metal, activation is completely possible, although 
the atom source is used as a source of a particle beam in this example similarly by using the ion source 
instead of the atom source. 

[0058] Moreover, although Ar gas was used in this example as gas supplied to the source of a particle 
beam, activation is possible similarly by Ne gas, Xe gas, and Kr gas. • u 

[0059] Activation by 02 gas also has effectiveness in activation of an oxide. To a nitiide, activation by 
N2 gas is effective similarly. 

[0060] The example of loading of LSI chip 10 to a fay 11 top is shown in drawing 2. Moreover, the 
source structure of ATOMUBI-MU of the activation equipment of drawing 1 is shown in drawing 3 as a 
sectional view. As for a case and 5 1 , 50 is [ a connector and 52 ] grids. 

[0061] Next, tiie example of the feedback control approach of tiie atom source in the case of controlling 
the beam current to constant value is explained using drawing 4 . 

[0062] The super-high grade Ar gas (H20 in Ar gas 100 or less ppb and below dew-point 203k) which 
removed a part for moistiire and fats and oils, oxygen, the carbon monoxide, and the carbon dioxide 
physically and/or chemically tiirough the gas purification machine 18 is supplied to the atom source 1 
through the quantity-of-gas-flow regulator 5, a bulb 6, and gas installation Rhine 7. 
[0063] If tiie atom source 1 decreases Ar quantity of gas flow when tiie beam current is set constant, it 
has the property that beam voltage goes up. Then, Ar quantity of gas flow when carrying out a beam 
exposure is beforehand calculated by tiie target beam current and beam voltage, and much Ar gas is 
passed ratiier tiian tiie Ar quantity of gas flow in advance of tiie beam exposure. 
[0064] Next, an electiical potential difference is applied by high voltage power supply 4H through high- 
tension-cable 4A between the anode plate 2 in the atom source 1, and catiiode 3, and cold catiiode 
discharge is produced. If a beam exposure is started by such approach, a beam exposure can be started 
witiiout exceeding tiie target beam voltage. 

[0065] Since the quantity-of-gas-flow regulator 5 is connected with atom source controller 4C by signal- 
line 4B for control, Ar quantity of gas flow can be adjusted, supervising beam voltage by atom source 
controller 4C using high- voltage-power-supply 4H and signal-line 4D for contirol after beam exposure 
initiation so tiiat beam voltage may serve as tiie target value (feedback conti-ol). A beam exposure can be 
performed this maintaining at the value aiming at beam voltage. 

[0066] Supply of the cooling water to tiie atom source is performed tiirough tiie coolmg water supply 
line 22. By passing along a filter 21, tiie foreign matter in cooling water is removed and a flow rate is 
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supervised by flowmeter 23A^hen a cooling water flow rate becomes lesWan a predetermmed value, 
interlocking is covered over atom source controller 4C by signal-line 23B, and the atom source is 
protected from overheating. 

[0067] Moreover, the pressure in a vacuum housing 15 is supervised by pressure gage 24 A. Since 
atmospheric-air disconnection of the vacuum housing 15 may be carried out when container internal 
pressure is atmospheric pressure, it has the composition that interlocking is covered over atom source 
controller 4C by signal-line 24B for insurance. 

[0068] Although the example which carries out feedback control was shown this example supervismg 
beam voltage so that beam voltage might serve as the target value, a beam exposure can be perfomied 
by the fixed beam current by carrying out feedback control so that the beam current may serve as the 
target value, supervising the beam current. Moreover, even if it uses the ion source instead of the atom 
source, feedback control can completely be carried out similarly. 

[0069] In order to perform a beam exposure by fixed beam voltage or the fixed beam current with the 
atom source or the ion source, there is also a method of adjusting the inlet bulb of the pump which 
exhausts a vacuum housing 15, and adjusting effective exhaust velocity. In this case, it is necessary to 
extract an inlet bulb for enlarging the beam current, to make effective exhaust velocity small, and to 
increase the ambient pressure force. 

[0070] When the ambient pressure force increases, the probability for the particle which forms a beam, 
and the particle in an ambient atmosphere to collide, and for beams to be scattered about becomes high, 
and a beam stops however, reaching effective in an exposure object. According to this example, since 
the inlet bulb of a pump controls the beam current or beam voltage where the ambient pressure force is 
made low as full open, abeam can reach effective in an exposure object and it can be activated by short- 
time beam exposure. 

[0071] Whenever [ optimal beam illuminating-angle / in the case of being activated by the atom beam ] 
is explained rotating the LSI chip in which the solder bump was formed using drawing 5 . 
[0072] Signs that it is formed on LSI chip 30 at spacing whose solder bumps 3 1 A and 3 IB with a 
diameter of 200 micrometers are 250 micrometers are expanded to drawingj. , and it is shown. The 
covering insulation of the part in which the solder bump on the front face of LSI is not formed is carried 
out by Si02 protective coat. If an atom beam is irradiated at an LSI chip, sputtering of solder and the 
Si02 protective coat will be carried out. 

[0073] Since the sputtering yield of solder is larger than Si02 about single figure, by sputtering, a lot of 
particles disperse from solder, and on Si02 protective coat, it serves as a solder thin film and adheres. 
The solder thin film has conductivity, and if Si02 protective coat between the solder bumps 3 1 A and 
31B is covered with a solder thin film, it will cause the short-circuit between bumps. 
[0074] For example, when incidence of the atom beam is carried out along with tangent 35of solder 
bump 31A which passes along point B of solder bump 31B A (theta= 42 degrees), the solder particle by 
which sputtering was carried out from solder bump 3 1 B adheres to the A section on Si02 protective 
coat, but since the A section is the shadow of a beam by solder bump 3 1 A, it will not be removed once it 
adheres. As a result, solder bump 3 1 A and solder bvimp 3 1 B short-circuit. 
[0075] What is necessary is for sputtering just to remove again the solder thin film which always 
irradiated the beam and adhered also to Si02 protective coat, in order to prevent this. That is, it is 
necessary to make theta into 42 degrees or less. 

[0076] On the other hand, since theta of tangent 35B of solder bump 3 IB in Point B is 38 degrees, in 

order to carry out the beam exposure of the whole surface of solder bump 3 IB, it is necessary to make 

whenever [ illuminating-angle ] into 38 degrees or more. Therefore, what is necessary will be just to 

make whenever [ illuminating-angle / of an atom beam ] into less than 42 degrees exceeding 38 degrees. 

When shown in drawing 5 , whenever [ illuminating-angle ] is made into 40 degrees. 

[0077] Hereafter, dravying 6 explains the example of the flux loess CCB junction process using this 

invention. 

[0078] On LSI chip 30, two or more solder bumps 31 are formed, and two or more Au electrodes 33 are 
formed of metallizing on the ceramic substeate 32. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/22/2005 



JP,329 17373 [DETAILED DESCRIPTION] 



Page 8 of 9 




[0079] Ar atom beam 9 is first irradiated in the vacuum of the pressure of thebase of 10-2Pa at the Au 
electrode 33 on the solder bump 31 on LSI chip 30, and a ceramic substrate 32. In addition, it is more 
desirable to carry out the exposure middle turn of LSI chip 30 and ceramic substrate 32 in which two or 
more solder bumps were formed, since Ar atom beam 9 is irradiated at homogeneity. 
[0080] In this example of junction, since some jointed material is a semi-conductor or the ceramics, 
defecation of a plane of composition is attained by the atom beam. After reversing LSI chip 30 in a 
super-high grade Ar gas ambient atmosphere for the purpose of preventing resoiling of the solder bump 
and Au electrode which were defecated by the exposure of Ar atom beam and carrying out alignment to 
a ceramic substrate 32, it is made to stick, and it fixes. 

[0081] Junction produces the front face of the solder bump 31 and the Au electrode 33 only by 
contacting without using flux, since the exposure of Ar atom beam 9 defecates. Then, it heats to 
predetermined temperature and melting of the solder bump 3 1 is carried out. By this melting, the self- 
adapting of the location gap of LSI chip 30 can be carried out with the surface tension of solder, and the 
dependability of the joint of the solder bump 3 1 and the Au electrode 33 improves. 
[0082] In addition, although this example explained junction of the LSI chip and ceramic substrate in 
which the solder bump is formed, junction to the LSI chip in which the solder bump was formed, and the 
LSI chip in which the electrode was formed, and junction to the ceramic components with which the 
solder bump was formed, and the ceramic substrate in which the electrode was formed can completely 
be performed similarly. 

[0083] Moreover, junction is completely possible in this example, when jointed material is good 
conductors, such as a metal, although Ar atom source is used as a source of a particle beam similarly by 
using the ion source which generates an ion beam instead of the atom source. 
[0084] In this example, although Ar gas is used as a controlled atmosphere under junction, even if it 
uses inert gas other than Ar gas, or N2 gas, it is joinable similarly. 

[0085] The example of the cathode configuration of the particle beam suitable for being activated by the 
particle beam is explained rotating a work piece using drawing 7 , drawing 8 , and drawing 9 . The 
conventional source of a particle beam is shown in drawing 8 . This source of a particle beam consists of 
a case 50, an anode plate 2, and cathode 3, and hole 3 A for beam injection is prepared in cathode 3. 
[0086] In the conventional source of a beam, hole 3A is formed on cathode 3 at homogeneity. Drawing 9 
explains the beam exposure density distribution in this case, (a) of drawing 9 shows the beam density 
distribution on the rotation stage 12 in the case of irradiating the work piece on the rotation stage 12 by 
the conventional source of a particle beam. They are the field 40 of 100% of consistencies, the field 41 
of 80% of consistencies, and the field of 60% of consistencies from the core. 

[0087] Since the work piece put on the core O of a stage 12 is always in a field 40, its rate (etching rate) 
into which a beam consistency is always etched highly is high. In order that the work piece placed on 
flie outskirts A of a stage on the other hand may pass through the field where a beam consistency is high, 
and a low field, an etching rate becomes lower than a stage core. That is, the variation in an etching rate 

arises on the same stage. 

[0088] On the other hand, the variation in an etching rate can be decreased on the same stage by forming 
the beam which has the beam density distribution shown in (b) of drawing 9 , making almost the same 
time amount which passes through the field where the beam consistency of the work piece placed on the 
outskirts A of a stage and the work piece placed near the core is high, and making a main beam 
consistency less than 100%. 

[0089] The example of the source of a particle beam for forming the beam which has the beam density 
distribution shown in (b) of drawing 9 is explained using drawing 3 and drawing 7 . The source of a 
particle beam consists of a case 50, an anode plate 2, and cathode 3 (product made from carbon), and 
hole 3 A for beam injection is prepared in cathode 3. The width of face of the direction along the anode 
plate 2 of the field whose beam consistency is 100% shows the inclination which becomes large, so that 
there is many hole 3 A for beam injection currently formed along the anode plate 2. 
[0090] Therefore, the beam to which the field whose beam consistency is 100% becomes large can be 
formed at the structure where the nimiber of hole 3 A for beam injection was made to increase in the 
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te 2 as It separated from the source core ofa be 



direction which met the anodepTate 2 as it separated from the source core ofa beam, then the core of a 
beam as a consistency is low and it separates from a core, as shown in (b) of drawing 9 . 
[0091] 

[Effect of the Invention] Since it shall be activated according to this invention, supplying gas to the 
source of a particle beam through the flow regulator in which holds the activation approach on the 
product made from the ceramics, or the metal tray by which ceramic coating was carried out, and 
feedback control is carried out [ approach ] by the beam current in two or more objects, it can be 
activated in predetermined beam voltage and the beam current, without making two or more objects 
resoil. 

[0092] An object will not be polluted with the contamination particle which falls from a particle beam, if 
it arranges so that the projection to the direction of a vertical of the hole where a particle beam is 
injected may not lap with an object. 

[0093] If the particle by which cooled the equipment wall as for which the particle by which heated the 
equipment wall located above an object and the spatter was carried out makes it hard to adhere, and 
which is located below an object, and the spatter was carried out makes it easy to adhere, long spacing 
which cleans an equipment wall can be taken and availability can be raised. 
[0094] Furthermore, if the exhaust port which exhausts the affix deposited in a particle beam and a 
resultant is established, the affix and resultant in the source of a particle beam will pollute neither the 
interior of equipment, nor an object at the time of evacuation. 

[0095] Moreover, since especially activation equipment established the purification means of the gas 
supplied to the source of a particle beam and established a means to prevent that a contamination 
particle falls from a particle beam or an equipment wall, it can be activated without resoiling an object 
and can activate semi-conductor components without contamination by the particle. 
[0096] Furthermore, it can be activated, without the semi-conductor components which are easy to 
receive damage by llie particle beam electrically doing damage. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view of one example concerning the activation equipment of this invention. 
[Drawing 2] It is the top view showing arrangement of the tray used for the activation equipment of this 
invention, and a chip. 

[Drawing 3] It is the sectional view of the source of a particle beam used for the activation equipment of 
this invention. 

[Drawing 4] It is the block diagram showing the example of the activation approach of the LSI chip by 
the activation equipment of this invention. 

[ Drawing 5] It is cross-section ****** of an LSI chip showing the example of the activation approach 
by the activation equipment of this invention. 

[Drawing 6] It is the flow Fig. of the example of the CCB junction process of the LSI chip by the 
activation equipment of this invention. 

[Drawing 7] It is the front view of the example of the source of a particle beam of this invention. 
[Drawing 8] It is the front view of the example of the conventional source of a particle beam. 
[Drawing 9] It is the front view of the beam exposure density distribution concerning the source of a 
particle beam of this invention. 
[Description of Notations] 

1 [ - The hole for beam injection 4 / - Atom source power source, ] - The atom source, 2 ~ An anode 
plate, 3 - Cathode, 3A 4A - A high-tension cable, 4B - The signal line for control, 4C ~ Atom source 
controller, 4D [ ~ Bulb, ] - The signal line for control, 4H - A high voltage power supply, 5 - A 
quantity-of-gas-flow regulator, 6 7 [ Atom beam, ] ~ Gas installation Rhine, 8 - An exhaust port, 8 A 

- A bulb, 9 10 - An LSI chip, lOA - A solder bump, 11 - The tray made from the ceramics, 12 [ - 
Vacuum housing, ] - A rotation stage, 13 - A revolving shaft, 14 ~ A rotation installation machine, 15 
16 [ - A heater, 20 / ~ Water-cooled pipe, ] - An exhaust port, 17 - A door, 18 - A gas purification 
machine, 19 21 [ - Signal-line 24 A / - Pressure gage, ] - A filter, 22 - A cooling water supply line, 
23A ~ A flowmeter, 23B 24B [ - A solder bump, 32 / ~ A ceramic substrate, 33 / - Au electrode, 35A / 

- A tangent, 35B / - A tangent, 50 / - Case. ] - A signal line, 30 - An LSI chip, 3 1 ~ A solder bump, 
31A,31B 



[Translation done.] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



3/22/2005 



(19) B*H»»/? ( J P) (12) 



(45)5^0 ¥)«14^6^10S(200Z.6.10) 



(B2) (u)mm 

^1^^3291737^ 
(P3291737) 
(24)9»B ¥A14^3»29B (2002.3.29) 



(SDInta^ 

C2 3C 14/02 

B 0 8 B 7/00 

C2 3C 14/54 

HOIL 21/203 



F I 

C2 3C 14/02 

B 0 8 B 7/00 

C2 3C 14/54 

HOIL 21/203 



M 

S 

»««<Z)»15(^ 11 M) 



<21)(ilK»f» 


»RV3- 114412 


(73)4«¥l^ 


000005108 










(22)ttlHB 


i|EfJe3^S^20B(1991.S.20) 










(72)IKn« 


«KF iEiii 




4$H^-341S54 






(43)£^IBB 


Jp«4#11^27B(1992. 11.27) 








VjftlO^ 2 ^ 13B (1998. 2. 13) 












3Etti»±jtTei*a:»r502s« «cst^^ 








































100075096 
















aiiii 











(54) Bina>«»] m(asmt^(imm 



(57) [^l^a^ODffiH] 



2 

l^- AmaZJiO'/* A:» - ASjfeCcSrJt, »T =&8SE 
fiUgpUrei^^f- A®{c«*&-r &C itc J: ^)fri6e■- 
AIIERC//S/d^fc:-Am8S£?:7 -r - K>'^*f i'SiJSl 
»fi^f-AJK*>6ifiEhU'f±®«li!B}{cWi2iKt 

[11*^3 ] ffitt{bt- -<t^^fl«^«:XSc}3fc■c«l^^^^- 
A?rMj^■rsc<!:CcJ:^). mm^wttiimK. 

® L -Cte^ bf- Ai!|r(ce^*&-r ^ C i «c J; 0 H9ie t - A^ 

eEsc;/*/c«fcr-ASjiK4$ijjaiL> Kfe^-t^-Ais*^ 

i^iltiii-rsrili^b^rffi. 




3 

CiilJjtae 1 3S«]B 1 . 2Sfctt3«:*ji»r. l^ist^- 
[S««^8 ] it*JI 1 . 2 */c»3K:tei>t:. friaft^ 

(it3^^ 1 0 ] it^JS 1 > 2 */c«3 cctei>-c. mri3>ft 

iSi^f-AjSi. ^gii^t*-AiS«:ftt&$n'&;yx?riK 
{fc-rS^;^«HRS«!:. t-A«)IRc;/*fctttf-A« 

1 2 ] *tl^!B??:«S[<ilitSb#5 fc<D-CH2 7 5 

-AiMW-rse-T-t-AiSt. l?E«4^tf-Ai!l«:«*& 
gi 4(t^r 2. c i mw.t t *t§tt{b$^B. 

1 3 ] ^miim.m^^iyni to-c-fe^ 5 

-A*R3W-rstti^tr-Aigi. |^^-i^-AigiK:tt*& 

(Sfi^ 1 4 ] 11^31 1 K 1 2*/i:ttl 3K:fel>-C. 

©?ft*iJts^ 1 4<iA c <!: ^itsit i-r StStt^ l^S. 
Iit*^i5] K 1 2*fc«i 3«:tei,>-c. 




!) m3 2 9 1 7 3 7 

4 

MiBS^^^t^-Ai!g«tr-Ai!Srt^S^^■r^.gfa□4aw 
[%ii^©l$MI«tlliii^l ' 

[000 1 1 

lSJI±©*'Jffl»»l *lfei««rSttlb:^i-eo^cc 
BS$ nfcSi5fD^ffi©?£tt{b{c»a?c«tt{fc:»ffi<!:*©^ 

[0002] 

10 [(i!f*©S^] -fe^ 5 i'X. 

i'©sii{b:^S<!; orte^t-A^ffli^Sritt 
{b:^ffi*!iA<*o6n-ci,»^. fi^-e-AtcjrSjStt^br 
]B^i^-A©;^-'<:'i"j>iOa)«K:j:o-rJ*»!BJ© 
«il{CffJ)j!cSn/cK{bB^«BaK#«L/c*5}. fflBt^ 

[00031 i&i^l^-A{C J:-&Si4{b*^Ri:)^g<!: b 

T«*H!^I^I^4 2 7 4 9 3-^BJffl»SO'!^eiBg5 9 - 

1 5 0 5 3 ^^^icmTpstixi^^inmsL^mmifii) 

20 [00041 * /tMI|*^©7 -f - F/-! V i'SllSIK-C^ffi 

imiibJ:^ ttimm.mt b-cn'mm 2-852 
5^4i#ii. itgaese 2-8672 7-^-&fg. iRfga^ 1 - 
16 8 8 8 1 ^^im<Dmm^^>i. 

[000 5] 

[^w*5iKfto j;^ i-r^s^i m^^m4 2749 

3^?^iWSRC;!RFBaBS5 9- 1 505 3 4 ^^i««CW7j^ 
^-C*-3/c. Sfc>Ft^!BJ?:*¥CCSl,»/ctS^«:«tf-A 

[0006] *fcir-A®'N^A-r*:</:^©«S«:ot,> 
^t3l«!J:0±fflKc&gT2.S^grt©«ii«cft 

fciofc. iKi^t-Aisrt©pm«i^'j Fcciaw^n 
fct-Awaiffl©7^:*3ibt:iTt)n5©r> K-Ajgrt 

[00071 !HfPaB86 2-852 1tBaBS6 2 

-8 67 27^ii«. i^ra^l- 1688 8 1^4i«K 

ig©ef'pfi«t>-rnfe;yxfi^®)*L/tf-Ami£. t;- 

Amm?:Wr'5t>©t?«^j:< l^-Afi 4*11®! 

•rsfc©-c*i. ch€>©s%«'f*>t^-A=&fflt»-c 

t,>S*5. {?!I^tfTFAf-ACC®[c;-r€.imi£. SiSfC 

50 [ 0 0 0 8 ] tr - Afi (teg) «:wai-r i k:«^«)*^ 




[0009] ^^^(Dtmiitnmoynmt. nma^^ 
- Ate J: i jfifets i^^4o•rK-s© A^E. 

ibi. 

[0010] *i6w©iitt{iJis©am. mm^i 

t-A^cJ:i^^Ss*Si^i'^C•rK:. -Sot-AS 
E. tf-ASSSE{c-C?t*!B}«iH4TS1t<k-rS«B4«« 

[00 11] 

[0012] ±far5tt<bJig©sw»ss < \tmm 

■7-t-Ajgi{cttl&-r-S//:^=&tt{kTS:t/:^fftiSi. 

[0013] 1 ^^<D§m\mmiimim$iW. 

LfchU"^?rSi^=-t-A*JM«3nSfirSKg#. K- 

A© i^- AmRi>'/*fc» tf- AfiS£K:«-5<, >-c//;^ 
*«E«gB® U-c»^t-A?!iK:«*&-r*c ifcj: 0 tr- 
A«)ERi:;/l;?c»t-AmfiS?r7 -f - F/>* v i/WM 
&^=■l:^-A^S*^e) h U-f±©»*!e5«:fir^t-AiS: 

[0014] :m^2m^omm^st.^^WL^is. 

^vi'Snfch u-r*iK[^t;-A*sMWSnsaH{cg 

tr-A©f-AmiIS,Df/*fc«l:f-Am^{CS-:J 
l^r *'>^«r?^l:iag5 b-Ctit^^t'- AjgitC^-rS C iK 
JcO tf-AS)IRC>*/*fc»tr-A«aE47 ^- hV^y 

i'ttWl/. e^tf-Aj|g*>6M/'f±©M*«jK:lir^tr 

- A ?:M«-r C i t r 

[0015] ^^ssa^^^^ttM^i^^iassiiJSis 

^ >i^S*T/c h U-f «r!e^l^- A*!M*f3n«.fiig«:S 
^;^4ji£SSiffil/t:ife^t-AiS(cett&-rsc<t{c 
J:»)br-ASER!yt/*/t«tf-ASS£=&«ISlIL. tS^- 




}) «Fit3 2 9 1 7 3 7 

6 

[0016] :4:EB$4SS©^§^»Mll«9«:1i!K^t£ 
Uff-ShU-^i. ■5-©hU-f©g*#<!:. hb-fKlST 
l^-A?:R8*}f -Sfii^tr-AiSi. tS^ f- AiSK:flt|& 

10 [0017] 2(s:BBIS5#S©^WB>!ta!^«r«»<iJStS 
U-/{Cfi[i=^t-A«:«S«-rse^l^-Aai<!:. S^l^- 

mBESV/s/£i«t-Amjjf£?:^;^»as9M«<:t:7 -< - 

[0018] *iill6#a©^B^«M3lfc«)5ra»ii^«S 
Ofi'54>©t?-fe^5 -yd?:^S?©hU-<**<'>«-fe9 5 
20 i'a-f^^^i'SnfchU'fi, hb-rwS^^i. h 
U-<«:l4^l^-A=S:MW-r'5«i^-t-Aa?.<!;. tS^f- 
Ajg{C^*&3nS#X?:«{t-r'5:'7;^ffiS?Si. f-A 
fiERU^/i;fc«t^-AmSiE=fe:*/XSESi!S«:-CiW1Sil-r 

[0019] */;^«^;^)»SiiiS4/M/-c^^^i^-AiKK: 

©^■c© tr- A«aiffl?t©i3it*i^n'^©iai53!>^?ff i 
fi^r.5ct©/:ci.^l4gK:S:g1-^£:<!:AiW*UC». c© 

[0020] a^-t^- Affltttf- A®rt4grm-r*Sf» 

SCitKJ;^. i^- AtKrt ©#«!!»-^>SJt>^ES!BJ*5|»^ 

[0 02 1 ] t'-A«ThAf-A|5/c«-9-K^l'7^ - 
JUKM-<:*->t'-A-C*-SCi*S!lf*Lt>. JSfl^W* 
40 aH*SMi.^c>»«l*t*-c* 0 St^- tr- A*1T h A f - A 

S-^:*->tr-AWHIffi. Pi8ira{cs««:*> 

f - A ^? I # iti-r -Y :/© ^>©-c& 2>. 

[0022] AtcJ;5«tt<tSISrtSI5©»l^'BJ 

so ««<t4fiiisci*i«g*Li>. c©<fc^K:^-rn 




(5) 

9 

[0039] nmmimi-b'^^ y ifzum^it^sv 

[ 0 0 4 0 } i^a. t¥* h U-YK:^^?rfflliri>/ca4tt 
-f t > f - A©it^« -f - T V ^'^feW <? 

[0 04 1] *fc:«/;^«S{S«ti^-t-A®«:«|&$n 
[0 04 21 tr-AmE^ir>«t-Amfife«:J:o-c 7 ^ 

[0043] J|grtO>PtfltI<J: 0 JiKfigf S?fi5^* 
[0 04 4 J lf-Ai®(^4Sfm-r2.SfaP«ria:W2>Ci 

©attt^KSmTSciAs-ctre©-^ $^i:^>>Ftl^«) 

C 0 0 4*5 ] 

[||ifi{«l] felT, *^w©Stt^b:^^Rt>'Sg©iys^ 
i&HffitcSEoTSiigT*, 8BS^B©»^/cV<>^*^JefiE 

sn/cL s 1 5^ v -foimitms. (S i 9 'J •fi.m^ 40 
ll©^3:^/^:^^<-J^*l^^M5nfc^^) ccoi^rs 1 

[0 04 6] 1tlg(<i (m«5 2 8fi) ©«^/cV^•>:7• 

1 0 Atfimt&^titcLs (mut\ x 4 = 

16ffl) 4-fe^5i'i'XSihU-< 1 1 (mtfAlNi{ 
90cmX9 0cm) {CiS#. PlT^^LTThAV 

-X 1 nfcxsifs 1 5 ^nmm.T.f—V' 1 2 
±K:ieSL. T hAv-x i«:t9:W6nfcgfMP8Ri>' 

grt«ri o~'PaSrffl?i*-r*. so 
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[ 0 0 4 7 ] ^X(CSfmJ^?r^OS;^t:gfmP 1 6 .fctJH 

s^LJ^c^,^^;^fs^!i<>7•?:ffl^,»■c^^rt?r 1 o-'Pa* 

[0048] ^(O'ik. ^yxfflSS 1 8 «jiO-C!^SWR 
I 0 0 p p bar. S*2 0 3 KtlT) =k e-Amff(C 

0, -'<;i':r'6SCX:<fx»A5-f>7*^l,TThAv- 
X 1 «:«*&-r4. 

[0 04 9] L*^?.«iSEi^-:?'^l'4A*^>Lr7hA 
y - XSaS 4 (C J: 0 7 h A V - X 1 rt©llffi 2 RCJ^ttS 
3©ra«:miI*3&^W, »BE«i»«*afeD3itri^S3K: 
l9:W/£:5i:cfc"?7 f-AK:-A9*3*ai3-liS. ;yxjiiES^ 
^5«{i^4 BtCj; 0 7 h Ay-xm4 igiliS 
n. «E©7^-F-'<:»i»;feSWt:Ar//XflSa«rig|K 

■r^©f. gf5t©aE-c$:eu-ct^-A*»4$#4c 

[0 05 0] ■ei/-C7 HAV-X l^eifeS-rSA r7 
hAb-"A9?:friBLS I 9 -j \ 0 IC2 ^mmSi-T 

1. i^. A r7 hAtr-A9«:J$I-{CMWt-Sfca?). HI 
«SX f^- 1 2 *@K3?A«1 1 4 RZfmmi 1 3 {c J: *) 

[005 1 ] 1 5 A»t^-A*igLgf■^'>-'^•SffiK:^6 

^t/F©/h3t,>. m«A 1 ,0,9T?«fiSLt:i,>i. 

[0 0 5 2] rg14{bJ^g©J1^©LS ig^»^:/l 0<}:f) 
t>igit,ig|5»(C«b-$ 1 Qi)mi)>tl-C*s'OUm^inX{,^ 
6. LSI^^T'lO.tO fcffil,>8P»f3:?&*Pffl7K?^''-?'f 
7*2 OfCirfJ^^tP^nri,*-?.. COmfm.O'^t'Cj: 
0 . 7 h A b- A 1 (C J: O X>'N- -y $ 'J > n/c*a^=-« 
LSI5^^-?'10J:'3 fcT®^grtS«:ff5tfltJ{c(^»-r 

[0053] ttcmmsicmf^titcT^ommufno)^ 

^LS I 0iSJa;€>«t<,>fii;BlC7 bAV-X 

i*BesL/fc©r> ^®3{cis;w^tii'i::^*>6ST-ri 

[0054] *^W#©jlRK:J:ti«. 7 h AV-X 1 
'^©EIJ^ra^E* 1 . OkV, mijS*3 0 0mA, ^@3 
iLS I 7*1 0<h©iSit42 30mm<bl/. A r /:/ 
X4«El/OOj|Sj 1 X 1 0-"Pa®BE:^T-C2^raRSI*-r 
SCitCj;*), W^/c/^•>7•l 0 AfCj^fiXSnri^^.^ 
{bSP^*^ 1 0 nrnK^iTSCiAi-Ct. +»Krgttik 

[ 0 0 5 5 ] « fc7 h A b- A 9 (taifi^/c^Cl^iT 

b-A^c©-C. LS \ f-v^l 0K.9*-i>r y:fm\ 
mcfC tffitj:<, !iSS^^©iK«^«JSfeiST'ii© 

[ 0 0 5 6 ] flSS. *||J6«ait?«. «^/^:i}^-i^3>«J^fii^S 
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^m,. S i 't»i>'MQ:<!f©rSft^b4>^<^»«:tf^c 
[0057] *jQfiWC«&-?^bf-Ai®i L-cr h AV 

c t tc J: o -c^ < |5)«lKr£fi<t*5-c# i. 
[ 0 0 5 8 ] S/c> **ifit?9-CWeT-l^- ASWCfi^T 

[0059] K<ttl©r£tt<fc(C«0, :</X(c J;*j£tt^b 
mw^ibi, igfi|{cg{t!B»«:?*L-c«N.//x«:±^ 

[0 06 0] hU-fl 1±^©LS 1 0<D^4S 

2 (c^-r. * tern 1 <DrStt^bS^S©r h A - A 

!!S^j&*@3CC»rffl0<!:b-Cip-r. 50l*-!r-X> 5 1 

[006 1 ] Ama?r— :£ffl(ciWtai-rsti^o 

[0062] ;«/XffiS!{S 1 8 ^iMLXmmmRU^/ttc 

1 0 0 p p bWTs 0 3 kfeiT) ^r^XjSfiiSS 
g5. -'N-;V:?'6RtK^X«A7-f>7«r^LrThAV 

[006 3] T KAV-X lWl^-Am^?:-SiU/c 

■C*J*> t'-AMWtC5tiL%^OAr:yxiSfiJ:Ot3|^ 

[0064] ^>:«:?SEer-:^Jl'4 A*/M/rjiEE^4 
H«:J:«) 7 h AV-X 1 rt©ISffi2Ri:fl^e3©MCCS 

-Anwiigt^-r-si. @w<!:-r^.tf-AmE4iBA4 

[006 5] ^XSSfi^S5«ThAV-X3>hn 
— 54CiW®ffl<i-^iEI4 B(Cj:<3g^«l3n'ri,»&© 
-C. t^-AM*fra*&fgliSEm!S4HR!>'Sl]ffllffl<i^ll4 
DJ&fflC^-CT h AV-X3> h P-7 4 CCCfco-Ctf- 
AfaEie^l/-^-^ AtilE3!>5a«©lii ft* J: ^ K 
A r ^XgES^SaSt^S (7 ^ - K^^• f i'UW) Ct*^ 
■Cti. ch(c<t*3 f-A«E4SWi-rSffi«<:ffi%o 

[ 0 0 6 6 ] T h A V-X->>©?^a7K©ttl&«?ft*P7Ktt 

t&7'^>2 2^/^br^Tt>n€). 7^;i'i!-2 i«:ji* 
Cik:J:i3?%97K*©SWsg!{»)l^>ii. iiSEfilt2 3A 
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iJ>!&:<Aj:o/ciS^K:«m#S!2 3 BtCtOT h AV-X 
3>hCi-54C«:'f>i'-0-7d'*5*>W6<l> ThA 

[0067] t tcM^^ 1 5 fH<OS.MtKM\ 2 4 A 

lijcss^s 1 5 *5^»pgtt3n-ci,>*^ifi6tt*j*s© 
•c, ^©/ctf)K:m^*g2 4BK:i<3rhAy-X3> 

10 [0068 ] *ieSifiWitr-AmE?:gtaL-:>-9e-A 

mEA^awcfiiiftSi^tcy ^ - F/<f ^mwt^m 

&/T^L/c*5. tr-AmSS^StlUoot-ASiK/dBW 

-5£©f-A^ifctr-AMi4*tf^ci*s-c#s. * 
/c7 hAy-x©A^toOK:-f:t>y-x*ffli,>-ct>^< 
K«|{cy Y - F-'<i' d'ftiia-rac ijn-ct*. 

[0069] T FAy-X$)2>CiW-/t>y-X(Cj;-7 
-C-S© K - A^E* l^J-S© 1^ - Amij£-Ctf- A 
«S«*tf ^{Ctt. XSSSl 5«r»a-r*s)<>7'©lR« 

•5. c©^s^^^-A««^4:^^r<■r5^cwiiM□'^v^y 

[0 07 0] U*^b#HaE^*«it;*C^S<!:l^-A«:0 

fiXT■5&^=■<!:#fflm*©iKl^^^A5®3?l/t:t^-■^^**tia. 

it,>{3:if-ASE«:*IIffllf'S©f tf-AASS5Sl*tSl!BJ(C 
30 m\^c3mi>. 3®B#ra©i;-ABgWtri1t{t«:tT^ci 

[007 1] ^hiim^.^x\tUcJ^zy:fifiBWuitifcL 
S\=f-v #oor h A ak: J; 0 rSttft^ 

[0 07 2] @5K:«LS I?^'yy3 0±«:ita2 0 0 
Mm©W^?£''0:/■3 1 ASCFS 1 B*52 5 0 /im©Pa 
|!S■cff?fS$nrl,»^.fil^^*ffi;^l/■cj^l/-c**. LSI 

[0073] B^/c©X.'■5 y l/ifA-)\^ F«S i O 
. J: »3 1 !m&X^^'<0'C, x>'^• V f > y{c i oT 

tt^/d*^p.^^M©&^^*^^t^Ls io,«slM±«:tt^ 

/i:»l!^i^Cot:ft«T'6. «A/c«®«»S14«rWl^"r 
te»J. «^/c-'<>■/3 lAt3 1 B<t©KI©S i 0,« 
ISa*iB^/c»l®■C«*^t^^.t-'<>yfBI©i^3- h^^l 

[0074] ^«!iL^^B^yi:''o:?'3 1 B®*B«:as« 

50 ^/c-'^>•/3 1 A©««3 5A (0 = 4 2* ) K:?S-3-C 
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[007 5] Cti^m±t^^\t. S i O^lSSSCCfc 

[007 6] -1i^.B^^^i^\tUu^yy'Z 1 BCDS^ 
iS3 5B(De«3 8' VhhOX. ^i^A:^r^:/3 1 B 

©^ffi4if-Ais«'rsfc«?)Cc«jai*ftK^3 8- w± 

[0 07 7 ] fetr. *^?B«:ffll/^/c7'7-^^:^U;^CC 

B«^ p -fe X <D*jtm la 6 cc J: 0 iftfl^-r So 

[00 7 8]LSI^-y7^30 IKVmWLmmtMO^ 
>7*3 l^t^^ffMSnrfcO. -fe^^ ';;^««3 2±K:« 20 

liisiio A u ms3 3 ^ Xic<t >3 BiSLi nri> 
s, 

(0 07 9] ^TLS I^':;7'3 0±cDt^:^/c/^'>:/3 
1 i-fe^^ -yd^SfiS 2±(OAu^li3 3«:i O-'Pa 

^OE^OX^^rArThAl^-Ag^Mlf-rS, U 
Arr hAfcr-A94i^-ccBgStf ^>/cii?). ftSiO 

(D«^/c>'^'>7*75^ff^R^$n;rcL s i ^ •>7'3 oso'-fe^ 

[0080] i^m^rnvmrn^m-^ti^m^m^ 
m^m<ommt^m^x\.^h. a r r h Ab'-AOMi* 
iBSihr -sci^gwiL r ® ,f jffig A r f3xmm%^ 

[0 08 1 ] «^/c>'^>7^3 1 <!:AuSS3 3©affi« 
A r T h A b*- A 9 (DR^CC J: ^ it^^t? nrii sot* 

7 7 ^ X * ffl I i s c t < sM-r s ofy -cm^t^^ C 

So *©fS. m%<OWSL1^^imh. «^yi:/^•>:/3 1 

<fcOLS I ^--;7'3O0i4S'rn?:eBiifir#. ^ 
tt^/^:>'^*>:;^3 1 i A uSffiS 3 i<D«^<Dfi« 

[0 08 2 ]!^. :^WmvmtMO^l^':fm^^^iri 
[0 08 3] */c. ti^fcf-AaRiOT 50 
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ArThAV--X^fflt>ri^S)tr5. WL^^m^Mit^t 

* s i «r h A V - xof^t) 0 (c + > 

- A 4ji£^S :t > V X S C i J: T:^ < 
l^«^S^:^^r#So 

[0084] g^^OO^H^^X <!: 

Ar//X«:fflliT(r>S3Di. A r :^X«J1^:Ra43tfX* 
Si^3:N,:^x*ffl(.irfcl^«tcS^r^So 

[0085] H7. H8SCi^9 4fflC^r7--^«r@i£ 
3itoo«a^-lt:--Ak:J:0?Stt{t-rS(DOcaLfctt^t^ 

m^m^^^to c(03BT-t'-A®«^-x5o. Pis 

2SO'^S37!)>6^cC0. ^ffi3K:«br-A«mffl<D:;>:3 
A*iSC:t6n-Cl^So 

[0 08 6] S£3R(Dtr-^AiS-c«7A:3 k\mm±.^^ 
-ic?B^?nrt^So coii^oi^-Aflswss^ffi^ 

H9iC<t0t»WrSo 09© (a) »fi£*(De^e-A 
iSK:j:DlHllEXf'--t;^l 2±cD9--^*M*f*rSii^cD 
lafixf— y 1 2±r<Dt'--Affis^flj^^L/rt^So 
*^c^*>6!es 1 0 o%(OM^4 0 . mm o%<d®j^4 

K SfjteO^CDM^i&oTC^So 

(0 0 8 7 ] Xf -i^ 1 lO^'t^O^Wy'infcV-^kt 

;s?tc«i^4 0cc*Sfc2«). mcci^--Afgffi)&i]ii<x^y^ 
i^«-i:^<fcOfefi<jrj:s, •r&t)^^i^-x7="-'$^±t?x7 

[0 08 8] Ct^tC^^L09(D (b) CC/t^-T tr-^A^jg 
5Jfli*WrS^^--A«:J^^L. Xf--t^<D^2Atcg3&> 

n/c 7 - ^ i tp.c^ff iaccg;&^n/c 7 i i^-- a^jk 

AfgR*! 0 0%*}i{cf SCiCCJ:*}. Pl-Xf^-t? 

*So 

[0 0 8 9] 09(D (b) (C7n-rt^-A«S^flJ«rWr 

s t:- A*jfj^-r s/c«?)©3eT- tf- A®cDiiis««i^0 3 

RO'S7*:fflliriftB3-rSo «ii^t:*-AiB«y-X5 

0. ss2saf^ffi3 (^-;}^>»t) ;&^6>:co. mfi3 

CC{3:tr-Altffiffl(D?y:3A35^l8:l't6tirtiSo I®Sb2CC 

a o ? n-c I > s A waiffl<D7A: 3 A (DS^^^^ I > 
t5t't'--AffiK7!>^ 1 0 o%(Dmm(om%2^^-:>fcn)p\ 

[0 0 9 0 ] fi£-:jrE9<D (b) «:^-r3i»?. e--AjS 

fflo:?^3A<D8fc^ttflD5-fet/c«i§i-rn(i. tr-Ao* 
.c>-ctt?ge[3&5(5< . *'C^*>68tnsccsec^t^-Affia;:^j 
1 0 0 %omm^\i^ <tsiik^-i^ imf&t s c cb j^^^r * 
s. 

[009 1] 
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[ 0 0 9 2 ] iii^tr- A*is*ffl $ ns^toiSiS:^!^'^© 

[0093] *tli^<fc OiCClSai-^^rtSiTOU 
[0 09 4] ii«cie^K:-Ai*i{ci^ut:i»iff«!B5-^ 

[0 0 9 5 ] rsmt^^micn^ii-'micm 

[0096] MtcmT-f-AKJ; O^MW(ca»«:St^ 



m 1 ] *^©«tt^l^iS{C^*-|IJSW©iEii0-C 
[0 2 ] *^©ffitt{l^S{Cfflt,»i h U - t ^ 7 T-©* 
[021 



103] *«W©f§tt<I^H«cfflc»4tft^t^--'»®©»r 

[S4 ] *ae^©fi§tt<I^SK<fc€)LS I y:f<Otm 

[a 5 ] *^©r§tt{bSlg(c J: 2>rStt{t^^^t« 

j&TT-r L s I ^ T'wBrffi^as -c* a. 

[06] i^mcymx^w^^^ L s 1 5^ f 7-©c c 

BS^-?"a-fe;^©0i!©7n -0-C*S. 
10 [07] 2)s|*?B©iKtT-l^-AiSW©iEffl0r*^>. 

[08] ttejfc©!^^^-^!®*??©^^-?*?.. 

[09] 2|s:|tl8©eiTtf-A®CC«&Stf-A«aW!lfS^ 

^©iEffi0t?*a. 
[??^©iiii!8] 

1 •••ThAV-:^. 2-KS. 3-{^. 3A"tf-A 

4B -iMtaiffl<i#a 4C-7l-Ay-X3>H3 
-7-, 4D - ^lliaiffl^^a 4 H-ilSEmjlS. h 

gf^P, 8 A•■-'^'J^^, 9 - Tf-Ae-A, 10-LS 
I?-^:/. 1 0 A 1 1 • ••■fe^ 5 i'X 

Rhl/'^. 12-@«S:^f'-y. 13-li«E«l. 14" 

^;^*StSS> 19-t-i'> 20 -*I^^W 
7^;V5f-. 2 2-?#»*«*&9-<>, 2 3 
ffiSit. 2 3B-fi^i^2 4A-E;'3it. 2 4B- 
3 0 ••• L S I 5=- 7\ 3 1 - »^/c^^■> 7\ 3 
lA. 3 1 B•••«^/C''>'>7^ 3 2—b9 5 yi'SS. 
3 3-Au«ffi. 3 5A-m 3 5B-S«I. 5 0- 



20 



A- 



18 
2 1 



[03] 
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